The brown ghost, Apteronotus leptorhynchus, produces electric organ discharges (EODs) distinguished by their high degree of regularity. Transient modulations of these discharges occur spontaneously in two forms, chirps and gradual frequency rises (GFRs). Fish kept under a 12:12 h light:dark cycle showed a pronounced variation in the rate of spontaneous production of these two types of modulatory behaviours. Chirps were 2.4-5.6 times more frequent at night than during the day, whereas the generation of gradual frequency rises was 1.4-2.0 times higher during the day than at night. Fish subjected to 5 days of constant light, followed by 5 days of constant dark, showed similar light-darkdependent changes in the production of chirps and GFRs as observed during the normal 12:12 h light:dark cycle. However, fish subjected to 5 days of constant dark, followed by 5 days of constant light, did not reduce chirp rate, or increase GFRs, during the light phase compared with the dark phase. These results suggest that the rate of production of spontaneous EOD modulations is determined largely by the level of light. Furthermore, exposure of the fish to extended periods of dark induces long-term changes in the propensity to produce spontaneous EOD modulations. We hypothesize that these long-term behavioural changes may be caused by structural alterations in the neural network involved in control of these behaviours.
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Gymnotiform fish are teleosts that live in freshwater in South America. They surround themselves with a weak electric field generated with a specialized electric organ (for a review, see Bennett 1971; Bass 1986; Moller 1995) . One group within the Gymnotiformes produces electric organ discharges (EODs) that resemble wave-like periodic signals. They are, therefore, referred to as 'wave-type' fish. The EODs of these fish are distinguished by a high degree of stability in both frequency and waveform. In the brown ghost, Apteronotus leptorhynchus, the species used in the present study, the coefficient of variation [=(standard deviation/mean)100] of the EOD frequency is, at constant water temperature, less than 0.02% over a period of 2 min (Moortgat et al. 1998) .
Despite this regularity, short-term modulations of the EOD occur. They can be grouped into two categories, 'chirps' and 'gradual frequency rises ' (GFRs; Larimer & MacDonald 1968; Bullock 1969; Hopkins 1974; Hagedorn & Heiligenberg 1985; Engler et al. 2000) . Chirps are complex frequency and amplitude modulations lasting between some 10 and a few 100 ms. GFRs consist of a relatively fast rise in EOD frequency, followed by a slow decline back to baseline frequency. The period over which the frequency is raised typically lasts between some 100 ms and more than 1 min.
In A. leptorhynchus, chirps occur both spontaneously (Zupanc & Maler 1993; Moortgat et al. 1998; Engler et al. 2000) and in response to external electrical stimulation with a sine wave of similar frequency as the fish's own EOD (Larimer & MacDonald 1968; Dye 1987; Maler & Ellis 1987; Zupanc & Maler 1993; Dulka & Maler 1994; Engler et al. 2000; Engler & Zupanc, in press ). The term 'spontaneous' merely indicates that the chirps are not evoked by external electrical stimulation. Thus, in this context, 'spontaneous' is synonymous with 'nonevoked'. It is believed that stimulation with an external electric field mimics the EOD of a neighbouring fish. This 'chirp assay' is extremely robust and can even be applied to anaesthetized and immobilized fish to evoke chirping. By contrast, application of external electric fields does not appear to affect the rate of GFRs produced (Engler et al. 2000; Engler & Zupanc, in press ).
While behavioural observations suggest a communicatory role of both chirps and GFRs in breeding fish (Hopkins 1974; Hagedorn & Heiligenberg 1985) , the
